at the Brompton Hospital, attempted to investigate some aspects of sputum examination as an aid to the diagnosis of carcinoma of the bronchus (Hinson, and Kuper, 1963) . All the samples examined were from hospital patients, so that chest disease was nearly always present and cancer of the lung was often suspected. We made no attempt to prove that any individual patient had cancer, but simply attempted an unbiased assessment of all routine samples submitted. Clinicians were asked to ensure that an early morning sample of sputum was submitted but this was not always done and a certain proportion of the specimens contained food or consisted mainly of saliva. The specimens were usually examined on the same day, but if for any reason this was not feasible, they were placed in the refrigerator overnight. No preservatives or fixatives were used.
Each sputum sample was placed in a Petri dish on a black background and suitable fragments were picked out. ' A paper read at the first meeting of the British Society for Clinical Cytologists, 1962. When present, white threads or bloodstained streaks were chosen. The samples selected were emulsified on slides with 1 % methylene blue, and covered with large coverslips which were gently pressed until the sputum layer was of suitable thickness. No fixative was used, so that cells were not shrunken and their morphology was well preserved. If the pathologist was in doubt, the material was still fresh and further preparations could be made.
This technique has one serious disadvantage, however. Preparations are not permanent, and photographs were used to record all positive results.
No attempts were made in this survey to compare the advantages of examining fixed and unfixed material. It seems to us that no particular staining technique has any special merit and the one of choice is that with which one is fully familiar. Methylene blue has the virtue of speed, for preparations can be made in a few minutes.
At the time of this survey we had experimented with some liquefaction techniques, but in our hands they were of uncertain reliability. We were not satisfied that acridine orange fluorescence was of assistance in scrutinizing preparations. All the sputum samples were produced without the aid of deliberate respiratory irritants which have been found a useful adjunct by some workers.
All samples were presented simply with a serial number, in an effort to minimize bias by the observers. Each of us prepared two slides and scrutinized each slide for up to five minutes before discarding it as 'negative'. As soon as a slide was recorded 'positive', the search was discontinued. formed. In those patients in whom the cell type was known, nearly one-half had squamous cell carcinoma, and in this group over two-thirds were first discovered by sputum examination.
Several sputum samples were often submitted from one patient and the figures already quoted refer to the results obtained from examining all of them. If, however, only the first sputum samples had been examined from each patient, the two observers would have detected 37 % of all the 229 patients with cancer of the bronchus. Of the 70 with squamous cell carcinoma, 44% would have been discovered.
The value of sputum examination is clearly greatest in patients in whom bronchoscopy has not revealed the diagnosis. Ninety-eight of the 229 subjects with cancer had bronchoscopy performed. Of these, 38 had no bronchoscopic evidence of tumour but in 71 % of these subjects the sputum revealed the diagnosis. An analysis of the first sputum sample from all these bronchoscopically negative patients would have shown 420/ positive. (Kuper, Bignall, and Luckcock, 1961) .
Red blood cells are lysed by a brief exposure to a low concentration of saponin, but it is necessary to remove many of the white blood cells if a reasonably large volume of blood is to be filtered through a millipore membrane without crowding the membrane with normal cells. The removal from the blood of the polymorphonuclear cells achieves the necessary reduction in numbers, and we accomplished this by a modification of a method described by Cassen, Hitt, and Hays (1958) then stained with haematoxylin and eosin, dehydrated, and mounted.
Recovery tests were done and the method was found to give reproducible results and to be quantitative. Five millilitres of normal blood processed in this way and filtered through a 47 mm. membrane yields an acceptable level of cells in the background (lymphocytes). At one stage we hoped to be able to remove these cells but finally decided that they were not wholly undesirable, for they provide a scale for the assessmelit of size of other cells present.
A large number of blood samples were examiiined by this method. Some were from patients with neoplasms and others from patients thought to be free from malignant disease. Some of the samples were taken from a peripheral vein and some at operation from veins draining the site of a tumour (Fig. 3) . Alexander and Spriggs (1960) Several animal experiments have been conducted in an effort to clarify certain aspects of the problem. Mr. Sellwood, in experiments with batches of mice, has shown the striking relationship between the number of tumour cells introduced into the circulation and the number of implantation tumours that result. Indeed, if 10,000 cells per animal were injected none of the mice developed tumours; with ten-fold increases, the number of animals affected rose steadily, and in similar experiments in rats both the number of animals with tumours and the number of tumours per animal showed a similar trend. These results will be published fully in due course.
At this juncture, Professor Smithers suggested that we might gain additional useful information if we were able to label recovered tumour cells with thymidine. This substance is necessary for the formation of D.N.A. which is synthesized in nuclei during the pre-mitotic phase. The uptake of thymidine by such cells is thus a clear indication of D.N.A. synthesis. Elaboration of a technique using millipore membranes confronted us with several difficulties, but a method has finally been worked out.
Tritiated thymidine is added in a concentration of 15 uc per millilitre to the heparinized blood sample. After two and a half hours' incubation at 37°C. a pinch of carbonyl iron is added and incubation continued for a further half hour. The blood sample is then treated as already described up to the stage when the material has been filtered through a millipore membrane. This is placed on a waxed microscope slide with a wheel-shaped magnet underneath the slide and a bevelled steel ring on its upper surface, so that the membrane is held in position by attraction between the magnet and the ring. In the dark room dilute photographic dipping emulsion is pipetted onto the surface of the membrane and the surplus allowed to run off. After drying in a stream of filtered air, the membrane is removed, placed in a light-proof container and stored in the refrigerator for a week. It is then developed and fixed as though it were a photographic negative, and stained with haematoxylin and eosin in the usual way. If any of the cells have taken up tritiated thymidine, this is evidenced by tiny black dots lying in the emulsion over these cells. They are, of course, grains of silver which have been exposed by radioactivity. dine, but removal of the mesothelial cells was not attempted. After filtration through millipore membranes, autoradiographs were prepared. In addition, smears were made of the centifruged deposit after the cells had been washed several times in physiological saline to remove free thymidine. These smears were coated similarly with photographic emulsion. After three to seven days' storage in the dark in the refrigerator, the smears and membranes were developed and stained.
In preparations made from those fluids which we know to contain only mesothelium, the carbonyl iron technique effectively removed a large proportion of the cells, and autoradiographs were only rarely observed. By contrast, cells from known malignant effusions frequently produced dramatic autoradiographs, several labelled cells sometimes being found in a single oil immersion field (Fig. 4) 
